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Abstract Developmental zero point of Amphipyra livida corvina was calculated as 8.9°C by 
rearing larvae under 6 temperature conditions. Total effective temperature was also estimated 
as 784 degree-days. The larvae reared on artificial bait became more whitish than those reared 
normally on the host plants. The larval and pupal period of individuals reared on artificial bait 
were significantly delayed. 
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Introduction 


Amphipyra livida ([Denis & Schiffermüller]) is a univoltine noctuid widely distributed in 
the Eurasian temperate zone. The larvae grow in spring, feeding on various kinds of plants, 
and the moths emerge in early summer and soon aestivate. The eggs are laid in autumn and 
overwinter. Tsugane (1975) estimated the developmental zero point and total effective 
temperature of Amphipyra livida corvina Motschulky as 8.7°C and about 840 degree-days, 
respectively, in Mie Prefecture. 


In this paper, the developmental zero point and total effective temperature of this species are 
confirmed for the population of Gifu Prefecture. In order to make it easier to supply the 
food plants, a rearing test with artificial bait (KIT-32) was also made. This test was also 
carried on for the other congeneric species, A. monolitha Guenée. No difference of pupal 
weight was recorded between the artificial bait and one of the food plants, Stellaria media 
Cry., in both male and female, although larval color became paler and the periods of larval 
and pupal growth were significantly delayed in individuals reared on artificial bait. On the 
other hand, most larvae of A. monolitha reared on the artificial bait died. The Larval and 
prepupal periods of only two survival larvae were much delayed. 


Materials and methods 


Eggs laid by female Amphipyra livida corvina captured at aestivating sites in Gifu city in 
central Japan were used in this experiment. Batches of ten larvae were reared under 6 
different conditions at constant temperatures of 10°C, 13°C, 15°C, 20°C, 25°C and 30°C. The 
first instar larvae were reared on the blossoms of Taraxacum platycarpum Dahlst. Second 
and the subsequent instar larvae were reared on the leaves of T. platycarpum and Stellaria 
media, because pupae produced from the larvae reared on both plants were almost equal 
weight (Funakoshi, 1994). The first instar larvae were put in plastic cases of 3.0cm in 
diameter, 5.0 cm in depth (each containing ten larvae) till the first molt, and then the larvae 
were moved to larger cases of 6.0cm in diameter, 10.0cm in depth (each containing five 
larvae). The leaves were replaced with fresh ones and excrement was swept away every day. 
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Table 1. Developmental days of Amphipyra livida corvina. 








© Larva Prepupa Pupa All stages Velocity 
10 90.3 (50.0) 17.0 (33.3) - ( 0) a 
13 78.0 (76.0) 16.3 (76.0) 83.4 (76.0) 177.7 56 
15 54.6 (73.7) 11.8 (68.4) 58.6 (68.4) 125.0 80 
20 32.7 (75.0) 7.9 (75.0) 38.2 (68.8) 78.8 127 
25 22.6 (72.7) 3.9 (72.7) 21.0 (63.6) 47.5 211 
30 20.0 (12.5) 2.0 (12.5) 15.0 (12.5) 37.0 270 








( ) Rate of survival ; Developmental velocity 三 1/all stages x 10,000 


The pupae were weighed within one day after pupation and the sexes were recorded. 


Forty larvae of the first instar were also reared on artificial bait under 13°C. KIT-32, made 
for Bombyx mori (Linnaeus) mainly from dry powder of Morus bombycis Koidz. and 
bean-curd refuse, was used as artificial bait, and the larvae were kept in the same density as 
above. 

In order to compare with A. livida corvina, ten first instar larvae of A. monolitha were reared 
on artificial bait and leaves of a food plant, Prunus yedoensis Matsum., under 15°C. Eggs 
laid by female A. monolitha captured in Nara Prefecture in central Japan were used in this 
test. 


Results 


Table 1 shows the stages of larvae and pupae reared under 6 temperature conditions. At 
10°C, two individuals became prepupae but did not pupate. At 30°C, only one individual 
became a pupa. The relationship between temperature (t) and developmental velocity (V) 
is shown in the following formula. 


どー ニー114.09 十 12.767 


Developmental zero point and total effective temperature were estimated as 8.9°C and 784 
degree-days, respectively, in this experiment (Fig. 1). 


=-114.09 + 12.76t 


0000T x (Skep) Sg3e4S TIe/i 
A4TO0T9A TP4H9mGOT9AS([ 
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Fig. 1. The formula of the relationship between temperature (の and developmental velocity 
(V) in Amphipyra livida corvina. 
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Table 2. Comparison of larval, prepupal and pupal periods and pupal weights of Amphipyra 
livida corvina reared on artificial baits and plant. 





Male Female 
pupal weight pupal weight 
Artificial 83.12.34 (30) 16.1 土 1.83 (30) 0.56+0.06 (15) 0.614+0.06 (15) 92.0 土 3.22 (30) 
Plants 77.8+1.15 (30) 16.1 土 1.90 (30) 0.55+0.05 (14) 0.60 土 0.06 (16) 83.4+3.10 (30) 

( ) Number of individuals 


Larval period Prepupal period Pupal period 




















Table 3. Comparison of larval, prepupal and pupal periods and pupal weights of Amphipyra 
monolitha reared on artificial baits and plant. 

















. : Male Female ; 
Larval period Prepupal period | EBISH Pupal period 
Artificial 82.5 (2) 17.0 (2) 1.06 (1) 1.02 (1) 62.5 ( 2) 


Plants 52.4+3.67 (10) 14.341.09 (10) 1.06+0.14 (5) 1.24+0.04 (5) 63.4+1.11 (10) 
( ) Number of individuals 








Table 2 shows the comparison of larval and pupal stages between artificial bait and normal 
food plants. The larvae reared on artificial bait became more whitish than those fed on the 
food plants (Fig. 2). The larval and pupal periods were significantly delayed (p< 0.001) in 
individual reared on artificial bait. The prepupal period (0.8>p>0.7) and the male and 
female pupal weight (0.6> p>0.5) were not different between individuals reared on artificial 
bait and those reared on food plants. 


Table 3 shows those of A. monolitha. Only two adults among ten larvae reared on artificial 
bait were able to wing. Also, the larval and prepupal periods of survival larvae were much 
delayed (Fig. 3). 


Discussion 


The developmental zero points and total effective temperatures calculated by Tsugane (1975) 
and in this experiment are almost identical. Slight differences may have been caused by 
different food plants (lettuce in Tsugane, 1975, and natural host plants in this experiment), or 
by some other differences in experimental procedure. 


Annual total temperature above 8.9°C is calculated at about 2,650 degree-days in Gifu city. 
Based on only this figure, this species is able to have a bivoltine life cycle. The univoltinism 
of A. livida corvina has, therefore, no relationship with total effective temperature. The first 
instar larva accepts only flowers or young leaves, and the larva cannot grow sufficiently at 30° 
C. The adult aestivation, resulting in univoltinism in this species, may be adaptive because 
the larva never encounters a hot summer in the temperate zone. 


The larval period when reared on artificial bait (KIT-32) was longer than in the larvae reared 
‘on the natural host plants, but the prepupal period was almost normal and pupae were rather 
heavier in both sexes. The artificial bait was also well accepted by the first instar larva. On 
the other hand, immature larvae of A. monolitha were not enough to accept the artificial bait. 
Only two individuals were able to wing, and the larval and prepupal periods were much 
delayed. Like this species, Bombyx mori (Linnaeus) and some noctuid moths reared on 
artificial bait showed worse developmental velocity and growth rate than on host plants 
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Fig. 2. The larvae reared on artificial bait (right) and on normal host plants (left) in Amphipyra 
livida corvina. 

Fig. 3. The larvae reared on artificial bait (right) and on normal host plants (left) in Amphipyra 
monolitha. 


(Miyashita, 1971 ; Yushima, Kamano & Tamaki, 1991). But, for some polyphagous species 
such as A. livida corvina, artificial bait produces useful results in rearing experiments because 
it will reduce experimental errors due to differing condition of food plants, and it saves much 
time for supplying fresh leaves. 
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摘 要 
カラ ス ヨ ト ツウ の 有効 積算 温 量 と 人 工 餌 飼育 (船越 進 太郎 ) 


カラ スコ トウ Amphipyra livida corvina Motschulsky の 幼虫 - 顕 期 の 発育 究 点 と 有効 積算 温 量 は , 三重 
県 産 の 材料 を も と に 津 金 (1975) に より それ ぞ れ 8.7'C お よび 約 840 日 度 と 求め られ て い ぃ いる. FRA 
産 の 材料 を も と に , 幼虫 に タン ポポ や ハコ ベ を 与え て 6 つの 温度 条件 下 (10C, 13°C, 15°C, 20°C, 25°C, 
30°C) で 追試 し た と ころ , 発育 零 点 は 8 の C, 有効 積算 温 量 は 784 日 度 と な り , 津 金 (1975) と ほとん 
ど 同 じ 結 果 が 得 ら れ た . な お , 温度 ( り と 発育 速度 (V) の 関係 を 一 次 式 で 示す と , アニ テー114.09 十 
12.767 で あっ た . また 各 温 度 条 件 で みる と , 10C で は 2 HAO ADAM E TEARRE SBS 
ず , また 30'C で は 遇 に まで な っ な た な 個体 は ちず か に 1 匹 で あっ た . 岐阜 市 で の 8. の C 以上 の 年 間 積算 温 
度量 は 約 2,050 日 度 で あり , 数 字 だ け か ら み れ ば 本 州 中 部 地方 に お いて 十分 に 年 2 化 人 性 を と る と と の 
で きる 昆虫 と らい える. しかし, 1 齢 幼虫 が 花 や 新 芽 に し か 食い つか ず , また 30C の よう な 高温 で は 幼 
虫 が うま く 生 育 し な いこ と を 考え る と . カラ ス ヨ ト ウ は 成虫 が 夏 眠 する こと で 高温 期 を や り 過ごす よ 
う 温 帯 に 適応 し た も の か も 知れ な い . 

また だ , 食 草 確保 の 手間 を 省く た め . カイ コ の 人 工 餌 (KTT-32) を 使っ た 飼育 試験 も 行っ た . その 結果 , 
幼虫 は 全体 的 に 体 色 が 白っぽく な り , 生育 に 要 し た 幼虫 お よび 時 期 間 は わずか に 長かっ た も の の , 前 


映 期 間 は 短く , WES EEC DBR Cloke. カラ ス ヨ ト ウ に 対し て 人 工 餌 は 良好 な 飼育 結果 が 期待 
で きる も の と 考え られ る . 
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